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SEED VIABILITY LEVEL OF MAIZE GENEPOOL ACCESSIONS AFTER
LONG-TERM STORAGE
Monitored seed germination of maize (Zea mays L.) subspecies everta, indurate, indentata,
semindentata, saccharata. Z. mays subsp.everta seed storage at 7-8 % moisture content and
unregulated temperature does not decrease seed germination during 8-9 years. Most
accessions of Z. mays subsp. indurate, indentata seeds, at 6,5-8,0 % moisture content,
unregulated temperature conditions does not decrease germination for 10 years or longer.
Z. mays subsp. semindentata seeds accessions at 6,9-7,9 % moisture content, uncontrolled
and positive low temperatureare does not decreased seed viability during 10 years storage.
Z. mays subsp. saccharata accessions seeds at moisture content 6,5-7,5% does not
decrease germination during 5-7 storage years. Long-term seed storage is not
recommended for Z. mays subsp. semindentata and saccharata at moisture content higher
then 8 %. Maize seeds under long-term storage increases viability in all subspecies to 25 %
in some cases. Most often, such increasing was observed at low positive or negative
temperatures. Seed maize varieties showed no benefits in greater capacity for storage then
seed maize lines. Monitoring results of seed viability for Z. mays subsp. everta, indurate,
indentata, semindentata, saccharata which stored at regular conditions showed a
satisfactory viability level for seeds stored during 5-17 years, at 6-8 % moisture content in
airtight containers.
Key words: maize, subspecies, seed, storage, moisture, temperature.

INTRODUCTION

Maize occupies an important place in the world food. Its production in the world is more
than 872.07 million tons. Largest producer of maize is the United States (27.38 million tons).
Ukraine ranks seventh (20,96 million tons) [1]. There are various programs for the improvement
of breeding maize: CIMMYT GlobalMaizeResearchProgramme, International Maize
Improvement Network, Bayer Crop Science Compendium - Maize, FAO Agricultural VVocabulary
The saurus - AGROVOC, Non-Chemical Pest Management, IITA Research Programme on Maize,
CGIAR Research Programme on Maize, GCP Maize Research Initiative, GCP Comparative
Genomics Research Initiative [2].

In Ukraine breeders are interested in similar questions, namely, adaptability; grain quality
improvement, combine harvesting availability and so on. Decisions of these problems requires
providing appropriate germplasm that focuses in genebanks. To maintain the seed germplasm
samples in appropriate quality use special storage conditions usually. Seeds storage for a long
time in appropriate conditions leads to certain biochemical changes and gradual loss of viability
[3].

Maize seeds can be stored under controlled conditions for a long time. Maize seed
moisture content plays an important role in this [4, 5]. It is known that maize seeds remain viable
during 20 years at 20,3 £+ 2,3°C and relative humidity 50,5 + 6,3 %. After 13 years of storage
under these conditions observed the viability is decreasing to 55% only [6]. It is known that seed
of Z.mays subsp.everta are able to maintain viability more then 25 under the initial moisture
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content 9,1%, and low ambient positive temperature [7].

Moisture content, storage temperature, gas exchange with the environment, some
chemicals affect on seed longevity. After removal of excess moisture from seeds they remain
physiologically complete. It is known that in dry seeds of all living components, with the
exception of insect pests are in anabiosisstate [8].Seed viability is much longer due of slowdown
process of livelihood in storage conditions at low temperature.

Seeds storage in unsealed containers can cause variations of the moisture within of 6 %. It
is known that seed storage moisture 9-15% in paper bags during two years did not lead to a
significant reduction in its germination. Three years later, a store seeds with initial moisture
content 15 % seed germination reduced by 6 %, four years— 27 %, 5 years — 60 %. For seed with
moisture 9 and 12 % there are reduced seed germination by 38 and 44 %, respectively after storage
for five years [9]. When seeds are storage in an airtight container for moisture 9, 12 and 15 %
germination declined in the first two versions by 4 and 12 %. Germination of seeds with 15 %
moisture content was lost after storage during five years. Seed storage by 8-10 % moisture content
and temperature 3-5°C demonstrated better germination indexes due of lower temperature. This
confirms similar data [4].

There are general guidelines for conservation of maize seeds accessions in genebank that
provide storage at minus 20°C and moisture content 6-8 % [10]. It is recommended drying to
moisture content 4-6 % sometimes for long-term storage of maize seeds [4]. Seeds of active
collections are stored in genebanks at 8-10 % moisture content, which should provide seeds
storage during 20 years. Lower moisture content of seed storage at low positive or negative
temperatures extends period of seed viability level maintenance [11].

Samples of maize base collection at the International Centre for Improving Maize and
Wheat (CIMMYT) are stored in closed containers at negative temperatures and low relative
humidity, which allows them to keep the viability during 50-100 years. Seeds of active collections
are stored at temperature 0-2°C [12].

Maize kernels (fruit caryopsis) are covered by pericarp. There is semipermeable no cellular
membrane called nucellus membrane between the pericarp and aleuronic layer, derived either
from the outer wall of the epidermal cells nucellus or internal integument [13]. In this regard,
maize seed gives moisture during drying less and requires mandatory drying for long-term storage
[14]. Seed contains endosperm floury part with long intervals between starch grains and horny
part with dense grains of starch with intervals filled by protein. There are different subspecies of
maize depending from the anatomical characteristics and seed morphology: Z.mays
subsp. indurate Sturt.), Z.mays subsp. indentata Sturt., Z.mays subsp. semindentata Kulesh.,
Z.mays subsp. everta Sturt., Z.mays subsp. saccharata Korn. and others.

In some modeling studies have found that different maize subspecies have different ability
for long-term storage. So the seeds of Z.mays subsp. saccharata and Z.mays subsp. indentata had
less storage ability than Z.mays subsp. everta and Z. mays subsp. indurate seeds [15].

The goal of our investigation was to determine the viability level of seed accessions of
different maize subspecies after long-term storage under controlled conditions for further
optimization of storage conditions.

MATERIALS, CONDITIONS AND RESEARCH METHODS

The materials for the investigation were seeds of four accessions of Z.mays subsp. everta:
varieties Mistseva (UB0102376), Erlykon (UB0100539), Mistseva (UB0102622), lines R16AA
(UB0105844), 19 accessions of Z.mays subsp. indurata: populations C.50 (UB0106215), RD
1116 (UB0101085), varieties Mistseva (UB0102806), Duneremetei 100 nep (UB0101147),
Mistseva n.136 (UB0100594), Novosadsky bely (UB0101009), Mestnaya (UB0100254), Mistseva
(UB0100180), GR121 (UB0106140), F2(UB0100205), F2 (UB0100205), F7 (UB0100747), lines
Ukh 189(UB0100112), 9 (UB0100018), KhLG 132 (UB0100219), KhLG 164 (UB0100223),
Ukh 576 (UB0102518), Ukh 52 (UB0100812), Uch29/2 (UB0102696), 27 accessions of Z.mays
subsp. indentata: varieties Mestnaya (UB0103112), Mikulicka (UB0106208), Mestnaya
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(UB0101441), Mistseva (UB0102764), Mistseva HK 9 (UB0102687), GR 110 (UB0106132),
Mestnaya (UB0102439), lines KC 134 (UB0101761), MAH (UB0100714), CG 17 (UB0102845),
Tlaxcala 78 (UB0102825), MAH 44 (UB0102064), UKhK 174-1 (UB0102153), 332
(UB0100976), UKhK 27 (UB0101538), W 64-1-1 (UB0101988), Prideoftheword (UB0100271),
Peri (UB0100639), LG 144 (UB0101319), UKhK 14 (UB0101532), 151-4-7 (UB0105076), A
12(C1) (UB0105978), MAH 176 (UB0100095), DK 66A (UB0101872), UKhK 367
(UB0102635), KhLG 10 (UB0103003), MKC 145 (UB0100204), 17 accessions of Z.mays subsp.
semidentata: varieties GR 185 (UB0106174), GR 57 (UB0106090), populations CHIH 216
(UB0102810), ZU502 zm «U» (UB0100952), AS 5 (UB0105087), Muchnystaya (UB0102787),
lines UKh42 (UB0100678), KhLG 33 (UB0100704), MK(MOH) 134 U(UB0100067),
Poluzubovydnaya K 248 (UB0102436), (UB0101369), GR 222 (UB0106204), COI113
(UB0100021), A392 (UB0105203), C76 (UB0106219), W 149 (UB0100017),UP 233
(UB0105169), three accessions of Z.mays subsp. saccharata Koern. Zhuk.: lines UP 223
(UB0104985), KC 224 (UB0105821), IG 2016 (UB0102621), which were storaged during 4-19
years under controlled conditions.

Before storage seeds were drying at a temperature not above 25°C by dehumidifier
Munters (Sweden) to the recommended moisture content (mc) 6-8 %. Then seeds were put to
airtight containers. It was sealed glass vessels or multilayer foil packages. In some cases, glass
containers were closed by tight lid, so we called it "firmly closed". Seeds were stored in glass
containers under initially unregulated temperature conditions, then negative temperature 18-20 ° in
the freezer according to the Genebank Standards [see10], or just the low positive temperature 4°C.
Seeds viability was tested by ISTA test methods between filter paper paper at 25°C [ISO 4138-
2002, 16]. Periodic monitoring of seed viability held on average once every 5 years. The results
were processed using the methods of variation statistics. To compare two samples used criterion
sampling particles [17].

RESULTS AND DISCUSSION

After monitoring of Z.mays subsp. everta seed germination stored at moisture content 6,9-
8,0 % has been found that seed storage did not led to less of seed germination at moisture content
6,9 % (sample UB0102376), 7,2 % (sample UB0100539) in a sealed container in unregulated
temperature conditions during four years storage (Fig. 1). Further UB0102376 accession storage in
the freezer during 9 years did not altered seed germination significantly (t = 0,6). Seeds accessions
UB0102622, UB0105844, which was stored at 7,6-8,0 % moisture content at low positive
temperature 4°C during 8-9 years have showed a tendency of germination increase (t = 1,9) or its
significant increase (t = 2, 7).

100

96

j —o— UB0102376
—@i— UB0100539

94

02 UB0102622

Seed germination, %

== JB0105844
a0

88

o 1 2 3 4 5 6 7 8 9 10 11 12 13
Storage period, years

Fig.1. Seed germination of Z.mays subsp.everta after storage at 6,9-8,0 % mc.
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These data suggest that the storage of maize seeds of Z.mays subsp.everta at 7 % moisture
content in a sealed container during four years does not affect on its initial germination. Storage
of seed at 7-8 moisture content % and low positive and negative temperatures during 8-9 years
improves germination.

Z.mays subsp. indurate seed storage at 6,7-7,4 % moisture content and unregulated
temperature conditions have not resulted to germination decrease of UB0100112, UB0100205,
UB0100594, UB0100747, UB0101147, UB0102806 accessions during 7-13 years (t <1,98)
(Fig. 2).

The accessions UB0100112 after 9 storage years, UB0101147 after 5 storage years
demonstrated a germination increase by 7 % (t = -2,8) and 10 % (t = -4,3) respectively. Significant
seed germination increase of UB0106215 accession at 7,4% moisture content and low positive
temperature 4°C during 8 years storage observed (t = -2,2). These data suggest acceptable rezimes
of storage and possible destruction of growth inhibitors during seeds storage, especially at low
positive temperatures.
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Fig.2. Seed germination of Z.mays subsp.indurate after storage at 6,5-7,4 % mc.

Z. mays subsp. indurate seeds at 7,5-7,9 % moisture content and unregulated and
temperature during 4-5 years in glass containers demonstrated germination invariability (t <1,98)
of UB0100018, UB0100219, UB0100223, UB0100254, UB0101009 accessions (Fig. 3). The
accession UB0100205 demonstrated germination increase by 7 % (t = -3,6) during this period.
There were invariable germination of accessions UB0101009 (t = 1,2) (airtight containers),
UB0100223 (t = 1,7), or decrease by 4 % UB01000205 (t = 2,2) or 5 % sample UB0100254 (t =
3,9) (“firmly closed”) under further storage during 7-8 years. After transferring these samples
from the depository with unregular temperature to the freezer with negative temperature 20 ° C
led to germination increasing of UB0100205 accession — by 4 % (t = 2,2), UB0100223 — 3 % (t =
1,7), UB0100254 — 7 % (t = -2,9). Storage of UB0102518 accession at low positive temperature
during 8 years had no effect on its germination.

The data about storage of Z.mays subsp. indurate seeds at 7,5-7,9 % moisture content and
unregulated temperature during 4-5 years in a glass container, indicate that at a given level of
moisture content are optimal in an airtight container. Low positive and negative temperature at
7,5-7,9 % moisture content promotes to a better level of seed germination after seed storage.
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Fig.3. Seed germination of Z.mays subsp.indurate after storage at 7,5-7,9 % mc.

There were no germination decreasing of Z.mays subsp. indurate seeds after storage of
UB0100180, UB0100812 accessions at 8,0-8,5 % moisture content, non-regulated temperature in
firmly closed container during 4 years (t <1,98). After 7 years of storage of the UB0100812
accession observed decrease in germination by 23 % (t = 9,1) (Fig. 4). The accession UB0100180
after 9 storage years at the same conditions is not observed decrease in germination. The
accessions UB0101085, UB0102696, which were storage in the same conditions in an airtight
container during 5 years, also did not demonstrate germination variability, but accession
UB0101085 demonstrate germination increase after 9 storage years by 4% (t = 2,2). These
germination increase can be explained by possible collapse of growth inhibitors. A similar trend
was observed for the accession UB0100812, wich after dropping to 73 % germination and transfer
to freezer, storage there during three years, germination increased by 26 % (t = -11,2). The
accession UB0106140 wich stored at low positive temperature during eight years did not show
negative changes of germination, which was at 99 %.

Z.mays subsp. indurate seed storage at 8,0-8,5% moisture content and unregulated
temperature requires airtight container necessarily. Optimum conditions are low positive or
negative temperature and firmly closed or airtight containers.

The analysis of Z.mays subsp. indurate seed storage at different levels of moisture content
and the status of various samples (variety or line) did not found depending from the status of the
sample (F = 0,08), or seed moisture within the range (F = 1,9).

120

100 -

) ==

®

3 \—0—‘ == UB0100812
E 60 —B— UB0102696
E UBO101085
& 40

- ——UB0106140
-1}

& 20 —= UB0100180

01 2 3 4 5 6 7 8 9 10 11 12

Storage period, years

Fig. 4. Seed germination of Z.mays subsp. indurate after storage at 8,0-8,5 % mc.
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The storage of Z.mays subsp. indentata seeds of UB0100043 and UB0102827 accessions
with initial germination 94 % and 97 % respectively at 6,4-6,9 % moisture content and
unregulated temperature during 4-5 years did not cause significant changes in seed germination (t
<1,98).

The storage of Z.mays subsp.indentata seeds at 7-7,4% moisture content and unregulated
temperature conditions in airtight containers during four years did not change the germination
level in accessions UBO0100714, UB0102825, UBO0102153, UBO0103112. The accession
UB0101761 decreased germination from 99 % to 25 % (t = 10,8), UB0102064 — from 99 % to
4% (t = 2,2). The accession UB0102845 in contrast, demonstrated germination increase from
75 % to 94 % (t = -7,3) (Fig. 5).

120
100 L o o
R ——UB0101761
S 80
= —=— UB0100714
c
E 60 UB0102845
4]
= ——UB0102825
T 40
2 —#=UB0102064
20 UB0102153
UB0103112
0

01 2 3 45 6 7 8 9 101112 13

Storage period, years

Fig. 5. Seed germination of Z.mays subsp. indentata after storage at 7,0-7,4 % mc.

During further seeds storage at non-regulated temperature conditions did not observe
germination changes for UB0100714, UB0102845, UB0103112 accessions. Seed storage of
UB0102064 accession during three years has led to germination decrease by 23 %. The analysis
of Z.mays subsp.indentata seed storage of different levels of moisture content and different status
did not show advantages depending from the status of the sample (F = 0,02) and seed moisture
content (F = 0,6).

Z.mays subsp.indentata seed storage at 7,5-7,9 % moisture content during four years led
to germination decrease of UB0100976, UB0100271 accessions by 13 and 6 % respectively (t =
7,3; 3,00 (Fig. 6). UB0101538, UB0101988, UB0106208 accessions did not demonstrate
germination reduction for the same period (t <1,98). After 7-9 years of storage germination
reduction observed for accessions UB0101988 by 4% (t = 2,2) and UB0100271 by 9% (t = 2,0). It
should be noted that the decrease in germination was observed in samples that were stored in
firmly closed containers, i.e. the initial seed moisture content support the long-term storage, but a
slight decrease tightness worsened state of seed anabiosis and led to a decrease in its germination.

After the transferring of the seed samples to the depository with negative temperature there
was observed increase germination of UB0100639 accession by 15% (t = 2), UB0100271
accession by 12% (t = -5,7). It shows a positive effect of negative temperature at this moisture
content level on maize seed germination. This seed germination can be explained by the change of
the balance of phytohormones. It is known that treatment of maize seeds by phytohormones in
order to increase the germination is more efficient than processing individual chemicals [18]. We
assume that during cooling occurs the destruction of abscisic acid (ABA). It is known data about
the low temperature effect on the ABA content and other metabolites [19, 20]. ABA as known
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plays a role in dormancy and germination of seeds [21]. It is also known that the effect of low
temperature on seed causes a different gene expression during its germination [22].
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Fig. 6. Seed germination of Z.mays subsp. indentata after storage at 7,5-7,9 % mc.

The maize seed storage at 8-8,6 % moisture content and low positive temperatures during
7-8 years or have no effect on the initial germination (in UB0102687, UB0106132, UB0103003,
UB0100204, UB0102439 accessions), or led to its increase (in UB0102635, UB0101872,
UB0100095 accessions) by 5-9% (t = -2,7; -3,6; -4,5) (Fig. 7.). These data suggest the
acceptability of the applied seed storage regimes.
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Fig.7. Seed germination of Z.mays subsp. indentata after storage at 8,0-8,6 % mc.

The storage of Z.mays subsp. semindentata seed during nine years at 6,9-7,4 % moisture
content did not cause significant changes in germination (t = 0,6) in UB0100952 accession
(unregulated temperature), UB0105203 (low positive temperature) and led to a decrease
germination in UB0102787 accession by 20 % (t = 7,4) at low positive temperature (Fig. 8).

The storage of Z.mays subsp. semindentata seed at 7,5-7,9 % moisture content as at
unregulated temperature (UB0100678, UB0100704 accsessions) and at low positive temperatures
(UB0106219, UB0106174 accessions) in an airtight container during 4 years did not lead to a
germination decrease (Fig.9) .
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Fig.8. Seed germination of Z.mays subsp. semindentata after storage at 6,9-7,4 % mc.

After nine years of storage there was germination decrease by 6 % for accessions
UB0100678, UB0100704 (t = 3,3; t = 3,5) and invariable germination for UB0106219,
UB0106174 accessions, which continued storage at the initial temperature. The storage of
UB0100017 accession at the same moisture content in firmly closed container and non-regulated
temperature during four years has increased the germination by 6 % (t = 2,9) and subsequently did
not change it. Thus for samples of Z.mays subsp.semindentata at 7,5-7,9% moisture content
optimal were conditions of the positive low temperature.
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Fig. 9. Seed germination of Z.mays subsp. semindentata after storage at 7,6-7,9 % mc.

There was no germination decrease of Z.mays subsp.semindentata seeds after four years of
storage at moisture 8-8,5% and low positive temperature for UB0106090, UB0106204
accessions. Under unregulated temperature recorded decrease germination by 2-3% for
UB0100067, UB0102436 accessions (t = 2,3; t = 2,2) and invariable germination for UB0102810
accession (Figure 10). After 5-8 years of storage observed decrease in germination by 6 and 8 %
for UB0101369 and UBO0106204 accessions, which stored at unregulated and low positive
temperature. In firmly closed containers observed seed germination decrease for UB0100021
accession by 9 % only after 17 years of storage (t = 4,5).
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Fig. 10. Seed germination of Z.mays subsp. semindentata after storage at 8,0-8,5 % mc.

Storage of Z.mays subsp.semindentata seeds at 9,0-9,6 % moisture content and
unregulated temperature led to germination decrease by 5% after five years of storage in the
UB0105087 accession (t = 2,2) and by 9% after 9 years of storage in the UB0105169 accession (t
= 4,5) (Figure 11). This indicates that 9,0-9,6% moisture content is too high for long-term storage
of samples of Z.mays subsp.semindentata seeds under unregulated conditions of temperature,
moisture content still recommended to store samples of maize seeds all subspecies, except sugar
(8-9%), needs clarification.
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Fig.11. Seed germination of Z.mays subsp. semindentata after storage at 9,0-9,6 % mc.

The seed storage of UB0104985 accession (Z.mays subsp.saccharata) at 6,6 % moisture
content and unregulated conditions during 5 years have resulted germination decrease (Figure 12).
The storage of UB0105821 accession at low positive temperature and 7,2 % moisture content after
7 years of storage had the effect of germination increasing by 23 % (t = -8,7). Storing sweet corn
Seed storage of sweet maize at 8% moisture sample (UB0102621) and unregulated temperature
during five years has led to a germination decrease by 7 % (t = 3,2).

Thus, it is determined to store seed samples of sweet maize gene pool longer then five
years better to dry to moisture content about 7 %. Seed storage of sweet maize more than two
years at the genetic integrity is possible at 10-14 % moisture content [23].
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Fig. 12. Seed germination of Z.mays subsp.saccharata after storage at 6,8-8,0% mc.

Monitoring of seeds storage of different maize subspecies with high initial germination
level does not show dependence capacity of long-term seeds storage from the reproduction year.
There is no dependence of the capacity for long-term seed storage from the place of reproduction
if the seed accessions arrived for storage from the forest-steppe and steppe zones (V. Ya. Yuriev,
Ustymivka Experiment al Station, Institute of Agriculture steppe zone). Seed accessions which
arrived from the zone of mixed forests (Transcarpathian State Agricultural Experimental Station
of Institute of Agriculture in the Carpathian region) decrease the germination of seeds in half the
samples after five years storage by more than 10%.

CONCLUSIONS

The seed germination monitoring of different maize subspecieses show that seed storage
of Z.mays subsp.everta accessions during 8-9 years at 7-8 % moisture content and unregulated
temperature does not decrease seed germination. The most accessions of Z. mays subsp.indurate,
Z.mays subsp.indentata at 6,5-8,0 % seed moisture content and even non-regulated temperature
does not low germination during 10 storage years and longer. Z. mays subsp.semindentata seeds
accessions at 6,9-7,9 % moisture content, uncontrolled and positive low temperatureare does not
decreased seed viability during 10 years storage. Z. mays subsp.saccharata accessions seeds at
moisture content 6,5-7,5 % does not decrease germination during 5-7 storage years. Long-term
seed storage is not recommended for Z. mays subsp.semindentata and Z. mays subsp.saccharata
maize at moisture content higher then 8%. Maize seeds under long-term storage increases
viability in all subspecies to 25 % in some cases. Most often, such increasing was observed at low
positive or negative temperatures. Seed maize varieties showed no benefits in greater capacity for
storage then seed maize lines.
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COCTOSAHHUE )KU3HECIIOCOBHOCTH CEMSH OBPA3I1OB 'EHO®OHIA
KYKYPY3bl HOCJIEAJIMTEJIBHOI'O XPAHEHUA

Heab. OmnpenenuTh COCTOSIHUE >KU3HECIIOCOOHOCTH 0Opa3loB CEMsSH pa3HbIX I[OJBHJIOB
KYKYypy3bl, KOTOpBIE XPAaHWIHCh MJIUTEIBHOE BpEMS B KOHTPOJMPYEMBIX YCIOBUSAX  JUISA
JANbHENIIEN ONTUMH3AUN PYCIOBUN XPaHEHHUS.

PesyabTaTrel um o0cyxkaeHne. XpaHeHHE CEeMsSH KyKypy3bl everta B Teuenue 8-9 ner npu
BIKHOCTH 7-8 % ¥ HeperyImpyeMoi TeMIepaTrype He PUBOIUT K CHUKECHUIO BCXOKECTH CEMSH.
BonmpmmHCcTBO  00pa3moB cemsiH KyKypy3sl indurate, indentata u npu Hepeyaupyemoi
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TEMIEpaType HE yTpauuBaeT BCXOXKECTH MpHU BIaKHOCTH ceMsH 6,5-8,0 % B teuenuel( nmet u
nosbie. OOpasibl ceMssH KyKypy3bl Semindentata mocie xpanenust okoio 10 jeT mpu ycioBUu
BIakHOCTH 6,9-7,9 %, HeperynmupyeMoll W HU3KOW IOJIOKUTEIFHOW TeMIepaType HE CHU3HIN
BcxokecTh. OOpasibl KyKypy3sl Saccharata He H3MEHSITMBCXO0XKECTh B TeUCHHUES-7 JIST XpaHSHHUs
npu BiIakHOCTH 6,5-7,5%. JlnutenbHoe XpaHeHHe 00a3l0B CeMsiH KyKypy3bl semindentata u
saccharata ¢ BIaXHOCTBIO ceMsiH Bbiie 8 % He pekoMeHmayercs. IIpu AIUTENIbHOM XpaHEHHH
CEeMSH KyKypYy3bl B OTJACIBHBIX CIIydasx HaOII0JaeTCs MOBBIMICHUE BCXOXKECTH Y BCEX IMOJBHIIOB
1m0 25%. Yame Takoe TOBBIIICHHE HAOMIOAAIA TPU XPaHEHUHW B YCIOBUSAX HH3KOU
MOJIOKUTEILHON WM OTpullaTesibHOM Temmeparyp. CeMeHa COpPTOB KYyKypy3bl HE BBISIBUIU
MIPEUMYIIECTB I10 JIydlIeil COCOOHOCTH K XPaHEHHUIO Mepe/i CeMeHaMU JINHUH.

BoiBoabl. Pe3ynbTaThl MOHUTOPHHIA BCXOXKOCTH CeMsiH KyKypy3sl (Zea mays L.) moaBumoB
everta, indurate, indentata, semindentata, saccharatampu ycioBuum XpaHeHHs 00pasIOB B
KOHTPOJIHHPYEMBIX YCIOBUSX CBHUETEILCTBYIOT 00 YIOBICTBOPUTEILHOM COCTOSIHUU CEMSH MPHU
WX XpaHEHUHU B TeUeHUU 5-17 net npu BiaxkHocTu 6-8 %.

KiroueBble cj10Ba: KyKypy3a,no06uobsl, cemMend, XpaneHue, 61aiCHoCmb, memMnepamypa
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CTAH KUTTE3JATHOCTI HACIHHA 3PA3KIB 'EHO®OHAY KYKYPY3U ITICJIA
TPUBAJIOI'O 3BEPII'AHHA

Mera. BusnHauuTu cTaH >KUTTE3JATHOCTI HACIHHS 3pa3KiB PI3HUX MIABHIIB KYKYPYI3H, SKi
30epirajiuch TPUBAJIMH YaC B KOHTPOJIHOBAHMX YMOBAxX, JJIS TOAANBINOI ONTHMi3amii yMOB
30epiraHHsl.

PesysabTaThl U 00cy:xkaeHue. [IpoBecHO MOHITOPHHT CXOKOCTI HACIHHS KyKypya3u (Zea mays
L.) migsuaiB everta, indurate, indentata, semindentata, saccharata 3a ymoB 30epiraHHs B
KOHTPOJbOBAHUX YyMoBaX. 30epiraHHsi HaciHHS KyKypya3u everta mpotsrom 8-9 pokiB 3a
Bosiorocti 7-8 % Ta HeperynboBaHOI TeMIlepaTypd HE MPU3BOAMTH A0 3HIKEHHS CXOXOCTI
HaciHHs. Binpmricte 3paskiB HaciHHS KyKypyasu indurate, indentata 3a ymMoBHM HeperyabOBaHOT
TEeMIIepaTypu He 3MIHIOE€ CXOXOCTi 3a BOJIOTOCTI HaciHHA 6,5-8 % mpoTsrom 10 pokiB 1 noBILe.
3pasku HaciHHS KyKypymsu Semindentata He 3HM3WIM CXOXICTH mmicis 30epiranHs Oym3bko 10
pokiB 3a Bojyorocti 6,9-7,9 %, HeperynaboBaHOi Ta HHM3bKOI JI0JIaTHOI TeMIlepaTypu. 3pa3Ku
KyKypy/a3u Saccharata e 3MiHIOBaJIM CX0XKiCTh MPOTITOM 30epiraHHs 5-7 poKiB 3a BOJIOTOCTi 6,5-
7,5%. Tpusaine 30epiranHs 3pa3KiB HaCiHHS KyKypy/a3u Semindentata ta saccharata 3 BonoricTro
HaciHHs Buule 8 % He pekoMeHayeThes. [Ipu TpuBamomy 30epiraHHi HaCiHHS KYKYpPY/A3H B AESIKUX
BUMAJIKaX CIOCTEPIraeThCcsl MiJBUILIEHHS CXOXKOCTI YBCIX MiABHUAIB a0 25 %. Yactime Take
MIJIBUIIIEHHS CIIOCTEPITalM 3a HU3bKOi J0gaTHOI abo Bij’eMHOi Temmeparypu. HaciHHs coprTiB
KYKYpYy/JI31 HE BUSBMJIO IlepeBar y OuIbLIii 31aTHOCTI /10 30epiraHHs Hajl HACIHHAM JIiHIH.
BucnoBku. OTpuMaHi pe3ynbTaTy CBiT4aTh PO 3a10BUILHUI CTaH HACIHHS MPOTATOM 30epiraHHs
5-17 pokiB 3a yMOBH Horo Bosiorocti 6-8 % Ta repMeTHYHOI Tapu.

KuarouoBi cjioBa: kykypyosa, niosuou, HACiHHA, 30epieanHs, 60]102icmb, Mmemnepamypa
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